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[57] ABSTRACT

A flexible carrier sheet has an adhesive releasing outer
surface and a heat-sealable inner surface, and one or
more retaining pads are die-cut from a sheet or strip of
breathable foam material attached to the outer surface
by pressure-sensitive adhesive. Each retaining pad cov-
ers a hole cut within the carrier sheet and SUppOrts an
electrical contact assembly which projects through the
hole to confine an electrical conducting gel. A flexible
bottom cover sheet has an air-tmpervious outer surface
and a heat-sealable inner surface, and the edge or border
portions of the carrier sheet and bottom cover sheet are
heat-sealed together to form an air-tight chamber for
the gel. The carrier sheet and bottom cover sheet may
also be heat-sealed together in an area extending be-
tween adjacent electrodes, and the heat-sealed area may
be provided with a line of weakening to provide for
convenient separation of single electrode assemblies.

10 Claims, 4 Drawing Figures

---------

---ll----
bt I, S b — e i T —— _#_l.
Oy W T W W Ta™ a™aw v aow W L N, g W g
E - E—

2 52 N~y 45




U.S. Patent May 4, 1982 4,327,737

FIG-3 e i )
N yﬁﬁwf = s ool

o s i o T rerer o — = ‘-‘.‘_‘ ““ W W W W L WAL e,
J Oy s 7 < v T ATATATATATATATATATAY ATV “F e 1 R ATATATAVAYATAVAYSTATATATAT o va 5N SHNED PR
€ M g AiL g STy
;5 = e S e Y --t -—n—-—-n- ‘e, Sy MR TR EE—" e —_l—_ by W mhinli - BN VI Py

4
-- AT AT AT Ao W W o T oW, W g Wy g W W W W W, _.1-"_"‘.:'-':.. J.-."I' 'l"' AT ATL™ o™ AV B W W, W WA WK a* -
F____ B

F S il el g g e sk A A F — — A e — - —— -qp—"—— gy

35 2 52 ~w 48

FAW AW LY o v W oW Wy WL W s T T

447 =T
47 46

ol
A AE——

/4




1
MEDICAL ELECTRODE ASSEMRBLY

BACKGROUND OF THE INVENTION

The medical clectrode assembly of this invenlion
refates to disposable medical electrodes of the type
disclosed in apphicant’s U.S. Pat. No. 4,114,263 and in
the other U.S. patents referred to therein. A plurality of
such medical electrodes are normally carried by a car-
ricr sheet or strip of coated paper and are peeled from
the carrier sheet and applied to the skin of an individua]
or patient. Preferably, cach electrode carries an electri-
cally conductive gel which conducts a body generated
voitage from the patient’s skin {0 an electrical contact
assemnbly which 18 connecied by a flexible conducior to
cgmpment for monitoring the patient or for producing
an clectrocardiogram for the patient.

In order to mmmmize the cost of producing such a
disposable medical electrode, it has been found highly
desirable for the electrode to be constructed in a manner
which enables high volume production with simplicity
and efficiency in manufacturing and which permiis a
plurality or group of electrodes to be simulianecusly
produced in progressive steps with a minimum of labor.
In addition, it 1s mportant for the electrode {o be con-
structed 1n a manner which assures a positive air-tight
enciosure for the electrically conductive gel to provide
tor an extended “‘shelf-Iife’” for the electrode.

SUMMARY OF THE INVENTION

The present ivention is directed {0 an improved
disposable medical electrode assembly which provides
the desirable features mentioned above, and which par-
beularly, s adapted to be economically and efficiently
produced in high volume with the sumimum of labor in
order to minimize the cost of producing each electrode.
The electrode assembly of the invention also assures an
atr-tignt chamber for each electrode 1o avoid evapora-
tion of the moisture within the electrical conducting
gel.

It accordance with the illustrated embodiment of the
invention, the above features and advantages are gener-
alty provided by adhesively attaching a retaining sheet
of resthient porous foam material to a carrier sheet hav-
ing an mner coating of plastics material and an outer
coating of adhestve releasing silicone material. The
retaiming sheet is die cut down to the carrier sheet to
form a retaining pad, and a circular hole is cut within
the carrier sheet within the center of the pad. A circular
inverted cup member is attached to the retaining pad by
the adhesive on the bottom of the pad, and a snap-type
electrical contact assembly extends through the cup
member and the retaining pad. |

A patch of resilient open cell foam material is con-
fined within the cup member and carries an electricaily
cenductive gel through which a D.C. current is passed
to stabilize the gel with the contact assembly. The patch
and gel are retained within the cup member by a bottom
cover sheet having an inner coating of plastics material
and an outer coating of silicone material. The inner
coaiings on the carrier sheet and on the bottom cover
sheet are heat-sealed together outboard of the retaining
pad and completely around the pad to form an air-tight
enclosure or chamber for gel and patch.

Other fealures and advanfages of the invention will
be apparent from the following description, the accom-
panying drawing and the appended claims.
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BRIEF DESCRIPTION OIF THE DRAWING

FIG. 118 a perspective view of a medical electrode
assembly constructed 1n accordance with the invention:

FI1G. 2 1s an exploded perspective view of a portion
of the electrode assembly shown in FIG. 1;

FIG. 3 1s an enlarged fragmentary section of the
medical electrode assembly as taken generally on the
hing 3—3 of FIG. 1: and

Fi(z. 4 1s a fragmentary plan view of 2 modified elec-
{rode assembly constructed in accordance with the
mvention,

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

F1G. 1 shows a medical electrode assemblv 10 which
includes a relatively stiff rectangular carrier shect 12
formed by a paper sheet 14 (FI(G. 3) having an inner
coating 16 of plastics material such as polyethvlene and
an outer coating 18 of an adhesive releasing material
such as a stlicone material. In the manufacture of the
electrode assembly 10, the carrier sheet 12 carries a
rectangular strip of resilicnt breathable foam material
such as polyvinylchloride foam, and the strip is die cut
at longitudinally spaced intervals to form resihent re-
taining pads 20 which are attached to the carrier sheet
12 by corresponding layers of pressure-sensitive adhe-
stve 21 (FIG. 3). After the die cuiting operation, the
matrix or skeleton of the foam material is peeled from
the carrier sheet 12 so that only the pads 20 remain on
the carrier sheet. While three circular pads 20 are illus-
trated 1n FIG. 1 on the carrier sheet 12, the electrode
assembly 10 may be formed with one or more of the
pads 20, and the pads may have a non-circular shape, if
desired. .

As shown in FIG. 3, a circular opening or hole 23 1s
cut within the carrier sheet 12 for each of the retaining
pads 20, and each hole 23 1s located concentrically with
respect to the pad 20 which covers the hole. An in-
verted circular cup member 24 1s located within each of
the holes 23 and 1s secured to the corresponding retain-
ing pad 20 by the layer of adhesive 21. Each of the cup
members 24 1s molded of a semi-flexible plastics material
and defines a circular cavity 26. Preferably, each hale
2315 cut within the carner sheet 12 while the foam sheet
1s being die-cut to form the corresponding pad 20.

An electrical snap-type contact assembly 28 is se-
cured to the center portions of each retaining pad 20

and cup member 24, and includes an electrically con-

20

ducting stud 31 which is preferably molded of a plastics
material and coated with a silver plating in the same
manner as described in above-mentioned U.S. Pat. No.
4,114,263, The stud 31 projects through aligned center
holes within the cup member 24 and retaining pad 20
and receives a sheet metal snap element 34 which is
formed from a metal such as silver, nickel or aluminum,
The snap element 34 1s pressed onto the tapered stud 31
and posttively clamps the cup member 24 to the retain-
ing pad 20.

A circular pad or patch 38 of restlient open-cell foam
material is mmserted info the cavity 26 of each cup mem-
ber 24, and each patich 38 receives a predetermined
quantity of electrically conductive gel. The gel-filled
patch 38 cooperates with the cup member 24, retaining
pad 20 and contact assembly 28 to form a medical eieg-
trode 40. As described in above-mentioned U.S. Pat
No. 4,114,263, a regulated DC current is passed through
the contact assembly 28 of each electrode 48 {0 chioro-
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dize the bottom surface of the stud 31 and to form a
state of electrical rest between the gel and the stud 31.
The electrode assembly 10 also includes a rectangular
bottom cover sheet 42 which 1s preferably formed of the
same compostte materials used in forming the carrier
sheet 12. That 1s, the cover sheet 42 includes a paper
sheet 43 having an upper or inner coating 44 of a ther-
moplastics material such as polyethylene and an outer
coating 46 of a silicone material. The inner and outer
coatings on the carrier sheet 12 and on the bottom cover
sheet 42 result in making the sheets resistant to the
absorption of moisture and also air-impervious.

As shown in FIGS. 1-3, the outer peripheral edge or
border portions 48 of the carrier sheet 12 and bottom
cover sheet 42 are secured or bonded together by a
heat-sealing operation. During this operation, the over-
lapping edge portions 48 of the sheets are pressed to-
gether by heated bars or platens which are sutficiently
hot to melt the inner coatings 16 and 44 of polyethylene
and thereby fuse or bond the edge portions together
around all of the medical electrodes 40 each of which 1s
formed by a retaiming pad 20, a cup member 24, a gel
filled paich 38 and a conductor or contact assembly 28.
The heat-sealed edge portions 48 are also effective to
form an air-tight chamber 52 which encloses all of the
cup members 24 and gel-filled resilient patches 38 so
that the moisture within the gel does not evaporate, and
the foam patches 38 remain effective for an extended
period of time.

A modified electrode assembly 10’ is illustrated in
F1G. 4. The electrode assembly 10 1s 1dentical to the
electrode assembly 10 described above. However, 1n the
assembly 10', the carrier sheet 12 and the bottom cover
sheet 42 are also heat-sealed together in between adja-
cent electrodes 40 along a laterally extending band or
area 54. In addition, a line 55 of weakening in the form
of a line of laterally spaced die cuts or perforations,
extend through the sealed-together sheets 12 and 44
within the area 54. The line 55 of perforations enable
each electrode 40 to be quickly and conveniently sepa-
rated as a subassembly from each adjacent electrode
without opening the corresponding air-tight chamber
52 for the electrode.

While the electrode assembly 10 may be efficiently
manufactured in long strips, the electrodes 40 may be
dispensed and/or used one-at-a-time, although the elec-
trodes 40 may be packaged in groups or assemblies of
three or more. When the individual or patient 1s ready
to receive one or more electrodes, each electrode 1s
removed from the carrier sheet 12 simply by peeling the
resilient flexible pad 20 from the silicone coating 18
forming the outer surface of the carrier sheet. When the
pad 20 is removed, it carries with it a cup member 24
and a gel filled foam patch 28 as a result of the attach-
ment of the cup member 24 to the pad 20 by the adhe-
sive 21 and the contact assembly 28.

As mentioned above, the construction of the elec-
trode assembly 10 or 10 significantly simplifies the
manufacturing of the medical electrode 40 in high vol-
ume. Since all of the manufacturing operations are
adapted to be substantially automated, the production
rate of electrodes per manufacturing mdtvidual or em-
ployee is significantly increased. The composition of the
carrier sheet 12 and bottom cover sheet 42 also cooper-
ate with the fused or heat-sealed border portions 48 to
form a sealed air-tight chamber 52 for enclosing the
gel-filled foam patches 58. Furthermore, while the par-
ticular form of medical electrode assembiy 10 or 10" and
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the method of producing the assembly herein described
constitute preferred embodiments of the mmvention, it is
to be understood that the invention is not hmited to
these precise form and method, and that changes may
be made therein without parting from the scope and
spirit of the invention as defined in the appendant
claims.

The invention having thus been described, the fol-
lowing 1s claimed:

1. A medical electrode assembly comprising a flexible
carrier sheet having an adhesive releasing outer surface,
an mner coating of heat sealable plastics material {form-
ing the inner surface of said carrier sheet, a retaining
pad of flexible sheet material having a coating of adhe-
sive on a surface thereof attached to said adhesive re-
leasing outer surtace of said carrier sheet, said carrier
sheet having an opening covered by said retaining pad,
electrical conducting means secured to said retlaining
pad and projecting ihrough said opening, a flexible
bottom cover sheet, an inner coating of heat sealable
plastics material forming the inner surface of said bot-
tom cover sheet, and said inner coating on said carrier
sheet being heat-sealed 1o said mner coating on said
bottom cover sheet in only an area surrounding said
retaining pad and being unattached within said area to
form an air-tight chamber larger than said retaining pad
and enclosing said electrical conducting means.

2. An electrode assembly as defined in claim 1
wherein said carrier sheet and said bottom cover sheet
each comprise a sheet of paper supporting the corre-
sponding said inner coating of heat sealable plastics
matenal.

3. An electrode assembly as defined in claim 2 and
including a coating of silicon material on each of said
paper carrier sheet and said paper cover sheet and form-
ing the corresponding said outer surface of said carrier
sheet. |

4. An electrode assembly as defined m claim 1
wherein said carrier sheet and said cover sheet each has
an outer coating of adhesive releasing material effective
to restrict the passage of air and moisture through said
sheets.

5. An electrode assembly as defined in claim 1
wherein said carrier sheet and said bottom cover sheet
comprise the same sheet material.

6. An electrode assembly as defined in claim 1
wherein said carrier sheet and said bottom cover sheet
are each elongated, said carrier sheet has a plurality of
longitudinally spaced said openings, a corresponding
plurality of longitudinally spaced said retaining pads
attached to said carrier sheet, a corresponding plurality
of said electrical conducting means secured to sad re-
taining pads and projecting through said openings, and
said carrier sheet and bottom cover sheet are heat-
sealed together only outwardly of each of said retaining
pads.

7. An electrode assembly as defined in claim 6
wherein said carrier sheet and said bottom cover sheel
are also heat-sealed together in an area between adja-
cent said retaining pads to form a plurality of longitudi-
nally disposed and individually sealed medical elec-
trodes.

8. An electrode assembly as defined in claim 7 and
including means forming a line of weakening disposed
within said heat-sealed area between adjacent said re-
taining pads to provide for conveniently separating said
electrodes while maintaining the air-tight chamber for
each electrode.
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9. A medical electrode assembly comprising an elon-
gated flexible carrier sheet having an adhesive releasing
outer surface, an inner coating of heat sealable plastics
material forming the inner surface of said carrier sheet,
a plurality of retaining pads of flexible sheet material,
sald pads having corresponding coatings of adhesive on
a surface thereof attached to said adhesive releasing
outer surface of sawd carrier sheet at longitudinally
spaced intervals, said carrier sheet having a correspond-
ing plurality of longitudinally spaced openings covered
by said retaining pads, electrical conducting means
secured to each said retaining pad and projecting
through the corresponding said opening, an elongated
flexible bottom cover sheet, an inner coating of heat
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said bottom cover sheet, and said inner coating on said
carrier sheet being heat-sealed 10 said inner coating on
satd bottom cover sheet in only an area surrounding ail
of said retaining pads and being unattached within said
area to form an elongated air-tight chamber larger than
all of said retamning pads and enclosing all of said electri-
cal conducting means. |

10. An electrode assembly as defined in claim 9
wherein said carrier sheet and said bottom cover sheet
each comprise a paper sheet having the corresponding
said inner coating of plastics material and an outer coat-
ing of adhesive releasing material for restricting the

passage of air and moisture through said sheets.
* * % * x
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